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(54) DEPOSITION APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a deposition 
apparatus which is compact and is easy in maintenance. 
SOLUTION: A loading chamber 1 and an unloading 
chamber 7, a heating chamber 3 and a third deposition 
chamber 6 as well as a first deposition chamber 4 and a 
second deposition chamber 5 are respectively disposed 
back to back as one set These three sets are arranged 
continuously in series. A vacuum rotary chamber 10 is 
connected via a gate valve 2 to the first deposition 
chamber 4 and second deposition chamber 5 which are 
one end of the row. Substrates 8 for deposition held on 
holders 9 are transported from the first deposition 
chamber 4 to the rotary chamber 1 0, are rotated 1 80° 
in the transportation direction and are carried into the 
second deposition chamber 5. 
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(57) imm 

*S3rtHS6. »l*SS4tm2fi8IB25*^H-r 
ftSf+SfcttlcfcoT 1 «i*y. c<0 3M6<-5UI=jl 

«orea**trfcy. 5ij<oiffl-cfcs»iasS4t 

8I4. SUSn&4*&EllESl Oir»£**u »2SS 
(6>£1 8 086II1U »2fiaKS5lcSaA**ll.. 
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ftBB2 0 0 0- 1 2 9 4 4 2 



Ba*P-KS£l^fca»©ffiSSi. fUBSffiaS 

$«rE»aa«>ia«»ar*«a*t4»&flii«**i6ia 

BSBT?fcoT. 

ffiEaa£*a«l::eKl.fc%©£-»aJ:*-*ttSffl 

as*«a*<2B5>jizEBL. -taBBKBEft&as 
£1#B£*-$«B8B. 

[»*82] «IEIS5R®l«S4EK©fiiKS®l=fc 

nr. 

BaE«ftaiia«£aTfci*68-es&u to. mE«a ' 
as<D*ffia8?$afe5>]icEaLfc^«iicffiitsc t 
a£-r*«Bas. 

[»*«3] fiE»*ai *fcii2E©<Diie©aaic 
t^fctat-fsaBga. 

[»*«4] fiE»#ai*fci*2Ee<0BRasai= 

BilEIsH£S*fclil2JESS05-*<D»liP- KS*Klt 
fcCi£8«fc*$jSB8B. 

CIB5RS5] 8HEiB*«3$fci*4Ee<D(ssaaic 

9ilEIsH£a*fclilsllc»a<Dte*<Dl»l-«^fliaS*- 

im*«6] «iiE»*a3Ea<ortaas»=fc^r, 

«En- K£«HKffiglc|!lEatt£fiM#-r6««£*r 
L. flo. ffJEffl!lSaii*¥«l$^L-CP-Kat»d 

s*ass. 
[anoaaftKai 

[0001] 

r> x es * ti^aao «aai=a« *B2*»a l t«b 
ffiasat-c >?-r vstaaaaaai *©p- kbi= 

[0002] 

[«*©««] aaa«aa^a«ao)Bfii=»£< 
H25B£sga*<fflUbti.r^s 0 »aa*aa©«ji£ 
w-sawT&t. asaspaaroaaii. -ov^a- 
xxafttt^aaoaat#?xs«aBi=aar«i? 

*vsaa*Eaaic*s^r*5xa®»=aBSF*i*. 
[ooo3] x/<?*sa-T?i4. HLmtmvmf&ttitc 

*-Vv Ktfi6BStSn?S ) .5* i 7XatS$aE8fflft© 
*-C»(S)4li-. ftBa»*«fflLT*vXa«±l=fi8B 

♦rasaa***. *t=. ^Bssaicstn*,, tf^xa 



[0004]' = HfeMttll». a»<fB6<»b*i. 
$l>t<0A<aSM-C&«. 

[0 0 0 5] SS^BBatt. WHttOBBCBfta* 

aBtEBLfe*?x»-?-*BsaattB*. *b 
©«iaB£B««i=EBLfc-r >asaaae<o 

[0 0 0 6] H6li-»fl<j'S^5X5i-'2/-^Ba«B 
aa<0SSBT?fe*. B6*fflivc. -t&ViUtvX* 

- v -;uaaaB«aico i»r vmt *> . 

[0 0 0 7] B6l-fclvC. 6d©ffig£. 0*iJ2ffl 

©□-kbi oi. jma^i 03. aiaasi 0 4. 

»2dcB^1 0 5. 83/8BS1 0 6^11 1 6© 
flyi=Efl**vCH*. *MB1 1 ertBCliBEBB 
aXv h 1 1 5A<EB*tv. &toaaMT?«« i 0 8© 
»a*fr5. fcfc. -ttMI=liS«»aP*"-; H 1 5 
li. -Bi=-tta*BL*BB-ce&i«. £fc. 
Bl=i*£B¥Bl 1 7tfKft&ti?lt«. 
[000 8] JuafflfitBSai-J* 

u as 1 o 8$ats-rsfc«xos«a-te-y n 2 0 
t. a«i 0 8«aBaar«Bi=*?M-«B*BBi 

1 8t. a«*-bf H 2 0&BBBB1 1 8tP-K 

1101 t©M-catei oB«BB^-«aaa#? m 
1 9tA<aa**trt^. 

[0009] «iaBij©s« 1 o 8 i*aatt*<ss* -t 
n 2oi-A*tb*vTaa*ini-aas*i.€.. e*p* 

5>M 1 9 lifflgffl©g« 1 08$Ste*-fe7h1 20 

fr&ttyasLr. *»aai 1 sftML. aaaa 

1 1 8(-»A-rS„ 2fes*£»7Lfcg«1 0 8* 

i*ft»ai 1 8*&P-KS1 0 1 1=»j*r6. £fc. 
ejfeptf? M 1 91*. filS&*©a«1 0 8$P-K 

ai o 1 *&»yaiu a«*-fev m 2oic»as-r 

[001 0] *i=. -Bfttt'fv^'rvxaaBBBS 
H7SB^rawr«. B7tt-aw)»-f>5-f >aa 

aBBBWBBH-ea*. 

[001 1] 07icfcivc. 6ffl©fflBB, oaya- 
KB2 0 1 . J0BB2 03. B1BBB2 0 4. Szffi 
BS2 0 5. »3aB$2 0 6. r>Q-KS2 0 7 

i*. a«wicaj5torEB**i.rt^*. 
[0012] Heme* >7-r:/asaB3SB-ci*. a 
B»a-e*fta«2 0 8ttaaa2 0 9i=Bi*4#i. a 
Bcaofetts-cBB***. pja>st.i*aj#a2 0 9 
i:aa«tt0iim **t, * 6 i-sts 2 0 s ©as 

BS^BKBtfC 2B©fit»a2 0 9A<a«»>6t)*T?- 

atfty. Ba**i*ct*<*i\ 
[0013] tot. H«i=aar6ct^5i8g<tafi 
tt»A<-ttT? » 9 x * — y-;uaa*B8B t tt« 

[0 0 14] P— KB2 0 1 tr>P-KS2 0 7l*« 



(3) 



&982 000- 1 2 9 4 4 2 



J#a£82 2 1 l=J:9Ttttt£*u «Jg£»7Lf=S« 
2 0 8 i&ftt 2 0 9 £7 I/O- Kg 2 0 7 * 
b P- Kg 2 0 1 *m©«fcmSiSMaflt 2 2 2 

[0 0 15] *jSBgl=fcl»TI*. 2<i(DfieE*®2 1 

7A<-ta)ffiai;»«*tr.. «K1-*p*^fi!li=iSii+rU 
[0016] -<>5-r>fias8@i-«L. SS2 0 8$ 

a»t Sfc h220t, 

»$SB2 18 4. «l$g2 0 9 $*¥»$4"OI=ffl< 

J:oK0lBLT*¥l=f $«fcliMfflffl«2 2 2£. g 

h2 20tjSfc$8S2 1 8i4>H»tS62 2 4 J 

©3#r B Tcs«2 0 8*»a-r*aj£p^»y h2i 9 J 

t. *MSfiS2 2 4t«»a2 0 9t(0ra-Ca<fi2 0 jj 
8£»£*SIKSp#^ h2 2 3A<iMi3F*tTl>«>. | 
[00 1 7] B7lc*-T4iMSffiS2 24l*. | 

oT«)S$*t. g»»P*^ h2 2 3ta3feP^-y K2 1 I 
9li@ffiH=t|>MSfi^2 2 4IC7^-bX^*C tib<-Ct 

[0018] fflSfflOTSS 208I*, «»«t/)<g«71 -b 
^/h2 2 0lcttttLfctt68-c8S*liri=3»S*i«. @ 
j£P*;»h2 1 91*. «iafi1J(DSfi2 0 8SS«*-b^ 

h2 2o*xf,iayaiL. %$s§2 1 8i=»isu «a 

LTjfc$-rS. jft**«7LfcSS2 0 8£3tj* 

8S2 1 8*£,*ib]s«S2 2 4i;»air*. 

[0 0 19] BJfcP*-;/ H223B. <t>NSKd2 2 4 

i=a*^*ifcs« 208 saitss y . ft»^Bais«« 2 2 

[0020] ftt»JIB8M«IM2 2 2tt. ****>1*I=« 
of:2ttfl)S^2 0 9$. *JM»*'M>l=HI<J:5lc 

[00 2 1] BiSPtf-;/K2 2 3li. rit(8«aS$SSlSL 
fc8tt208£«l$m209fr*l*y*»-U *ffig<Dg 
«2 0 8£«ft£2 0 9IC»»^*„ 

[00 2 2] S«i2 0 8£Sa». «»mB8fflai«2 2 

2 tt*3pi;«oTo* 2 ft<D«j#^2 0 9 

fiCU P-Kg2 0 1K»iS-f*. 
[0 0 2 3] fjjtifP*-;/ h 2 2 3«<ffiIMinS&2 0 
8$*raS«#2 2 4IC@< t. S^P*-./ K2 1 9 
I*. fflS5fc*fl>8 « 2 0 8 £*P.3g«£ 2 2 4 ^b£«i 
*-tr-y h2 2 0l-»iSf 4. 

[0024] cfl>,j:5i-. y— /maisisa 

*tJltrtt)EC<. ifc-r5£Bi::»L-C. JttS»ft*-V>yi: 

[0025] »ai-»-r*«iii»si<o-¥>y t y 



«ftHB?iffltaffl2 22. RftH£»2 2 1 *>&Sp#c/ 

h 2 2 3 sag* -r * > ? -< vsffijaraaa t tt« u 
-ofcuftaa-oKa-c**. 

[00 2 6] Lfc4<ot. fi2K*MSA<*«-efcofcy. 

tstsaa s«5t-r 9 --v-a-hs suras 
Bam***. Bara^ta* t a*K(8^?»«Be**i.-cofc 

aj4<fflot.*ixt>*. 

[0027] 

s-y-^ssrtrasaw ^-r >KSj«rasBfc£ 
[0028] ^x^-y-^sffirtrasa-ct^Bra 

£ffigg£t*8f **fyiSl 1 6rt8P<OSfi 
h i 1 5(D»aSffi*A<4afiE7J<DKI!tSaS 

Harass tit«L-c*«ius< 
[0029] c*i*Tfl)»aa*8aa)aiJii=teL»ri* 

-n,S2i*ragB<D£gfiS;*jT;+#*tic-es. -h&a><fc 

[00 3 0] LfrU $a$*£B<7)1$fi£ft±l::ff? 

*or«T«y. C«>S*l=ttL. flBlgl 1 6flffl(D 
l«ll»Sa#7h1 1 5<DV&2kt&lJi:G\±Zlt&Zt$: 
Stilt"? 3 Z$ —y—ll'<D&&&&.i}*1SkM£i\.Tl x 

[003 1] Willi. ft8fl¥8-3 7 4 4*H*«-effi3e 

*4vco5«Btt. *ragicfcit-5»affla»£2ifii: 
[0032] c<Daro»fi*fTort. fiEKffl 

— y-;uS2/araSB<Dttffl£ * LT 1*6 - £ l=BI LT 

asti-sara-ci*. lanaaMfttfflB^fmssa 

[0034] $fc. ca>a<o? 7^^-y-^B2iffi 
SBroaftaaa (Will*«ia¥4- 1 37522ffi 
«. 8BB¥6-69 3 1 6#tt«. ftBB¥8-3 744 

-m. ftit4>Hg@fflic«iag$Ea-r* 
i* m mzss. * *vfcffliag«) if4t*»s»* u js it*vi* * 

[0035] tz %A<. ffiagli-f*fP*t»a*©Ee 

^taa»©E«r-*vfis8at»«?*irfiy. ©as** 



(4) 
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£fc. *iasa>BfiA<*#fci§#. *a>8»rt?> 

[0 0 3 6] Sot. 4>MSl»Jfi9>>T-*->XSI=C*i 

[oo3 7] -o^-oaffirtsastt. i&mv 

¥»2 1 7£Efi*$-&A<5Ifc>&fctf>ifeg»*j6<ai> 

fcSJB£A<a>s-5-cEB**n:osfc«>. 
-o a? fflsmi- n a *<&±-r & <t sa±fc a<f?± l x l * 
t^a*<ff *fc < * * i a MaA<fcs. 
[0038] -j&<DS&mo : i*>. toiiiMotomiz 
Mtttntmtmot&mtimLxtki^. a<oa 

[0 0 3 9] ibi:. fflgSfcBiaMl-EELfcSe-t? 

i*. aaawB^na*, aH^aA<*#<<toTL 

[0 0 4 0] C<D8B^<DpgH*«itef - 
a<0fflSS $ 3 O^ttl-EH (BM? 5-287530 
*fiB) LfclJ. *A»ICES (MfB-2 7 4 1 4 

[0 04 1] L^L. «HI££=i &«IM**B 
[0 0 4 2] SftWI-@8£ffl^T&IE-f €>. 08I-* 

fasfisasatt. p-Hisoi, MI3 0 3. @ 

JilSIO, 3i1fiKKS304. $ZfiUil305, 31 
3fi2HM3 06. T>D— KS3 0 7*t3(D?Sfl)tSa2l 
BlCitt-aTEB**!.. D- K*3 0 1 tT>D- FX 3 

0 7i±s»^K3 2 i-c«»**ir^ft. 

[0 0 4 3] ftfflaSlCtt. **Ve*l2<l(DfitK#S3 

1 7*<*<Drtflii:*t-<iiic»a*tiru*„ ::an«i=tt 

at*/aH*«3 1 7 ira L *;/■?•:>- >x$C5tfrS$tf 

[0 0 4 4] COigS. «fflro/aK*S3 1 7l*Sffla 
3 2 1 . ft$3B3 1 8. B»n#-v h 
3 2 3. i*D/Kv K3 1 9«fl=J:orH**vr04f= 
». >>x^>X^SI#l*rtH#a3 1 7^<B7*-t»X 
A<BttT?fc$. *fc. («)ffi!la)fi£ll¥®3 1 7 

[0 0 4 5] *HH0)fi8H#a3 1 7©BlWl+ttB'*& 

i»jfir<DfitB#a3 1 7UT^-bx-r6ci:ijaawi=tt 

*!t&T>i!>i>tf. *C5fcttl=l*rt<8)<DjaK#a3 1 7£» 

*^*!&5M&y. ftKjaia*a3 1 7<oaa*<*$){t 
*^j=i*a«»-cttiEnv 

[0 0 4 6] HB<D««lCfcL>rC(DBgffl*«*«l=» 



*n*B3 1 7iS4fo5aa*EaL«oj:5icf *t««k 

I*. LA X L. (*B<DlSB#a3 1 7 $*Bf*ll</ >x 

&*(=4,^*>«>raa©«iafi8*A<#»i='So r u* 

[oo4 7] *f=, >ssi«saa-ei*. *a 
*fa-ca*a«$«»#ii=«»u a»ar&s«sa 
aara-e»B-r*«rtrft«fc»- £ftna>g«ii8»« 

- KSi=fcit s»a«aa« jfit Ltif 5 c t *<t? 
[0049] «j$a^fl>a««os«$assisiE^ 

tttfJS < <t ft l» 3 BMtffc * . 
[0050] 

[Ba$»»-r«fc»©#a] *«wii±aLfcBHro 

£«f=ttL-ca£4>-ej£B«aa£iir*-J$BX 

■v>p-Fxt^ofca»o!)«Bast. itiE#«Bas$si 

EfflS£roH£»i£?«»3$£fr*aa<*ti«J£BS 

ax-fcor. t(iE»aa*a»i=EBufct«)*-*tt 
fci-*a£fflas*ttB»BBwicEBL. tanaic 
fiE« f*a * set- * ses* fc i*@iissffhf*i 
EBLfcc t s^at-r-Sfieasa-eft*. 
[0051] *fc, ra#jg2ee<os§ffli4. ffiE»#« 
i ^24Ee<o^asai-fct>r. sirEfiM$ai*»tt* 
3txfctts-eai»L. to. ir»Efflaa«)S-fflaau*3fe 
jijiceb Lfcnffl3i=Kit * c & £ttta t -f «>B2Bsa-c 
*«. 

[0 0 5 2] *fc, H*«3Eea3ftWli. ffiE»*a 

1 $fcii2E«05fiEBaai-fcL*r. ii)Emaa$f=ii 
oEaa©-»i**a*T?niEi--5 c t s^at r ** 
aaatffe*. 

[00 5 3] *fc, Ra«4EB09BB». fflEffi3R« 
1 *fcli2I2a<Dfi£K»SI-fct^-C. BEIslEa^fea 

sEaa<o-*®»uo- KB*aitfcct s^at-r 
«aRBB-eft«. 

[00 54] tti. BaasEBOBBtt. BEB*« 
3$fett4EBoaABBI=fi^r. fflESeSSfcl* 
Ste8B<Dte*roWI-8Sfflag£-l&ttttfl) Lfc c i: 
SBHBB-Cfc*. 

[0 0 5 5] *fc, H*3@6EE(OS5Wli. DIEB^a 
3E«OTfifcllBBI-fcl*T\ SUED- Kaa)BBBl=B 
E»«S«»t-*B«t*L. flo. ff)ESIBBl^¥ 
ttS^LTP-KSit^L. *?a©SBI=lslE-f« 



(5) 
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a-cfc*. 

[0056] 

[«!Pi<D38i£0>»8S] bit, ®nt\z*&®o>m&m 
i7iS4$iae8-r4. 

[0057] [S?tS«l] KIT, Sfll«ll=o^rBi98 
[0058] B 1 IS*f6W03lSffiW 1 <0S£li&B8B<D 

[0 0 5 9] BUZ***?!;. SSffiB 1 0>B3?I»K8 

rase, »irtKS4tm2fieK^5*<-e*i.-enw4'^ 

[0 0 6 0] Cft&W+^frttlClffi&ft-S-C^Sfcflk 

1«©S»*IHB-C#«ILfc«fifcLfc. 

[006 1] £fc. •tH-eH«»«lSSlctta3t(i»SUR j 

[0 0 6 2] »«*>&*5-l*l=1tfllC)5jo'CO** f 

aaasiflaaa-caau zmi&v I 

®mm®LX. BBfl=fcSlM*3E5l::ffiS$f7-3Cfc 

»$is*it*r-r*<D-c. 8a<Daxnsas 

B*i*. 

[0 0 6 3] SJ6B1 T?li. Sa(D5>J<»1JiUfc*Sl 
rtES4tS2fieiHS5IZtt. y-h/^U^2^LT 
SSIsIIeSi 0A»8l«**iTt>*. fi»a9l=R»*n 
fcfieHSfi'81*. »i«HS4^&I§HeSi 0IC8HS* 

ti. Ba«nei sobeisil. B2£bbsi=ba* 

[0 0 6 4] C©B©ttB(=l*. [3£&ft1 lA<ffilft> 
*IT*$. BEBB1 11*. 7:/P-KS7fr&Ba* 

*ifeBBJi9$fiBaM>aui=i aiomu**. p- 
Kan=»a-r*»***LTi>s. BEtami i±i= 

«. «»a9S*JPttfl)®yi=9 0fiEIS*-t*-6««S 

[0065] »=. caxa*n&Bi=au ifcj*aa 

1 8, gj£p#-y M 9. ifiH9a#9 H2 3A<&it 

[0066] «i=. coaffiBeK8®(offlaKiff^xg 

[0067] d) 'sasaanctt. aftAgiiBE 
am i±<oft<#A9$*9«a>syi=ii]iE$-»«aa 

lc*-a-C9 0BBBU *JW*Bl=S»S*iTl**. C 
(DttffiT?. 8ftS}D#? H23*<. fflS»*0>g«8£« 
BA9*&ay*U 8rU»a«8$»ftA9lc 



aa-r*. 

[0 0 6 8] (2) BSaWl 1±ffl«ftl9^. 

©«yi=9oaaa*i**«ai=J:ya»fl9$Ea* 

[0069] (3) BftA9$n-K£lHBAL. P 

— Kai©y-i>/<;^2 aSfflUfca. 0***iti* 
i&L^aaair j; y □- ks 1 i*i*BiS<DE*i-*i?» 

[0 0 7 0] (4) Q-KSl£iH»a3<DIHI<0tf-h 

/<;u^2b$fflit, at*a9$p-Kai6^ni»a3 
h/<»7«>n*i=oivci*Eat«a-r«. 

[007 1] (5) «}*a9±a>Sa8*to»^3l=fc 
[0072] (6) ««8$«l»a, «»M9l*ffi1 * 

H£4(c»>s**u aia>Bfl(sa8aBi=an«*t 
*. 

[0073] (7) sifl>a<ofi6Hft. aa»9i*aa 
ai oi=aa**i. iatt**<t>i=i soa^flfcEB 
Lfcft. S2SHBsic»a;**is. 

[0074] (8) a2JftB£5-CS2<DBfi<Sfi8a 
[0075] (9) S2<DB05ttB«. »»A9I*S3 

jaaaeicaasft, m3(DEA<s«8Sffiicfies*n 

[0076] (1 0) ®3 0>BI©»fiBJa, Sftl*9l*7' 
>D-KD^^a7lc»iS**t«, T>P-KPV*S 

7««*atti=ttofca. «»»9i*aB»n=«a4*i 

*. 

[0077] (id *«<t>05®ea« 1 1 aaa 
9$saia<nfflytri soke®*-*. 

[0078] (1 2) BBBB1 1±<0«ftA9£*¥ 

«a>Byi=9oaBB«««WR«(. «»a9**vtt 

ai=««*3l=BE£««. 

[0079] (1 3) aaa<*<D8«8A<«ftA9:!>*S> 

ay***.. *ffia<738«8A<»i#a9i=a»sn*. 
[ooao] d 4) B&aai i±<o«»a9**¥ 
a*c>i::9 0BBiEdtt«Bftat. BttA9$aBi=& 
sj^kbesi**. 

[0081] d s) aotp-Kai!=»a**i*. 
[oo8 2] euo-aaaaiiaBawsaancB 
frim. za>tzn>. aaa i a>aa«aaai=j:^tf 
8«ina$#?3»«>aKas*. x^aaaeaaL 
rsisf 

[oo8 3] fflg*a)s«<o35n(*. asa«*>-e« be 
aicj:oraatt$4><&ici soaisj£A<B*.«>*v5fc 

«>. lBB±l=BBLfc-f >7<r>affiaB8Hitt« 

L-c-t<oaaas$iiif*»i=i?t6. 

[oo8 4] ^sett-r^Tro/aaaw/aa^a 

1 7 $SHrt6fllciailtTl>$fc*>, aBS«» >x-7-> 
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[0 0 8 5] St. a*aa£iift*#*3i*-i-aeB**iT 
fcy. -r^-osajfiHSB-e&gtfc^Rfta*:* 

ft. 

[oo8 6] *fc. *a*T?s^$siEiaco© l Ji;BT 

Sft8ri§ie*1f*E«MI±l=. S^$*¥t44"0 

ic9oa(H]iE**4««*aitfccti-j:ij, a*a>-f 
tssis^ofcA. 8B89sa»£'>£<f ^ttf-et 
[0087] ca>g£v fflfcsaro*** cosftBSffl-es 
S£iaH8BS2$f&Bf *cttf-e2r, BO±£»S 
KBa<2S*$fctf>. HiWVft>7f 
[0 0 8 8] »£»"^*l-1iai:iS-3-Ct^* 

saa^tt 1 o(dss* ms-c^m Lfc^ijg t >s o t ^ s 

f=*>. M*<D§»T?«Jie**«£tttttLT<*:yS^=i 
[0 0 8 9] **ffifl1TI*£ttAD8&£#3 3B 

4®Ju±<o*Kffis. fe4iM*-ta»ift<o«ia*^fr 
a. 

[0090] [sts«2] bit. mmmzi-^xmm 
+&. 

[ o o 9 1 ] ® 2 i**%9ia)$t&0i 2 (ossfissseoo 

ag@T?fe.&. -WtL-C. COTK2j$££ai*££8 
StoRWaaLfctt. lS<7>lg£gtS8affil-/S@U * 
&«8£$SI«!S4-«£B-C&«. 

[0092] i*i!i©ai-iato8^a-*>>$3]&a 
tttttLT2ftfi*©«ifii£fc«tl-*«a. 
-r >5-r >ss«sse^ts« i KSLfcKfflfiuaa 
aaa«<aiSLTEa*ti-cii«8B*ji 

l>St, i iSi«WIHtMlitt«li:. S 
B<D£Sfit*J!i<«J£;**tSfc«>. ±aiijW8fc*-at I* 

[0093] jtiM2«>xsiSMEBi*. a 21=*^* 

31=. *tt«1tW«l=. D-KS1 &T1/D-KS 
7. Jln»^3i:Jftai^1 2A<-t*HF<ltt«l'ft*3ti-|=<Jo 

r 1 tat* y. cro2tBA<-5"ji:oi«oTEB**vci* 
a. *fc. »+sfrt*jcitatfcoTi>s&fl!asiia 

[0 0 9 4] *H*;ft<DffiaSl=l*aHlc8«££*f 

*f=*>. »*^*>«-iciSort^*fflasA<. aai=» 

fc*ffla£ilfc**-r 5>*-e£lfi*-*CtA<1?#*. 
[O0 9S] S?»«2<08a<01«$««r*tt8&S3 



t#SPMl 2l-lilH£g1 0A<Stil**iTU$. *b 
l=. @IeM1 Ofcli^fflgStHttlcW+Stf-ttKfc 

oTitat*ofcmi«as4tm2fi2HS5A<s«* 

*iTl*$. Slfi2SS4t»2fi2KS5-CI*0i:ffi4^ 

M wi-jpff l r rtffi«ia-e * $ «fc d i-ttia * *ir i» a. 
[0 0 9 6] ortSUliHSl-Sfctu »n»S 3 

^bEtE^i oi=»a$*T.fcs^a9ic«^**ifcss 

8^mi/SS^4lC»jSLf;y. SfiB£l8 0£@tE 

*^-cm2«KS5ic»af 

[0 0 9 7] »1fiEHS4-C*SfflaS»TL-C 
E t£B 1 0 i:«iS ? ftfcftft Jl 9 (=ftfc $ ftfcSlfi 8 

$. s&art 1 8ofi@ts*trc#tpgi 2ic«at 

fcftlMi. $2{£££5-?j£ffij&a$$37L-C(s)& 
£1 0l-»iS**lfcft<#a9l=«t***lfcSfi8S^ 

Si 2i=»ar«. 

[0 0 9 8] <fe^l-l4@te«l«ti lMBIt&Kt^5. 
EE&fill II*. 7:/D-K£7*btti3IS*ifc«ft* 
9*SBta©ayizi 8 0BStK*i*. o-KSii:» 

l-ci*$. *fc, i±i=i*. 

«ftJl9£*¥tt*tol-9 0fiEti*tt*tt«A<H(tb 
[0O9 9]%C. ccDS£Ji2K£B<Bfflai&t*£i*l 

Buctttwrs. TiaiRWi=feL>rjfefr-r.5»«t«j$a 

Sft«8a, 9atU Slfrf *»«t 8 
b. 9btr$. 

[0100] (1) Stt8tt*t». ftf#S9l*. EtcB 

«i i ±ro«}*a9£*¥ta<Dliyi::9 0Sis]fe3-t*-$ 
BWick-aTs *¥ttt8i=x»**rco$. Sottas 

■e. KBD^y h2 3id<. ffia£*(0»<S£«&a9* 
b»y*U SrLOSt58a^«^9aUS3B-r*<, 

[0 10 1] (2) la)t&a*i Ufl) v ft)*a9S*¥ 

taa)jayic9oa@tB*i*sa«A<. «t#a9a$sa 
tteicisits***. 

[0 10 2] (3) «»m9e$Q-KSllCttAL. 
a-KSi<oy-h/^i'^2$fflCfctt, 0***vCl» 
fcl>fim8SI=* y d- b'M 1 rt$BrS0)E7Jlcta2r 
6. 

[0103] (4) a-KSi tm»S3©iB<oy-h 
/<iu?2*Pit. «t#a9^o-KS*^tti»S3ic» 
is-rs. s»«8L y-h/^u^2i*(HCb*i*. «a»y 

- h/<A«;7©Hlff irrH»TI*Ei*£*B&-f ft. 
[0104] (5) S«8a£lin»£3l::j3l*TBfSa> 

SK*rfln*&-rft. 

[0 10 5] (6) SIS 8 afflHBft. «t#a9 a I* Etc 
HOCttS^h. -t<0*$«1fiKKm4l-»iS?*iT 

SB8aaBC9ituiAa«<ntt«4i«.- 

[0106] (7) «1«SS4T7fiiB«iaA<fT*34xT 
l*Stt. *<08«8 b*<S9?txfc«J#»9 bA<o- 
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[0 10 7] (8) S«8b*D»«, S}$m9 bttBffc 

si oic»a$*t, mm»onmzA so aliases* 

fcaA<§8te<*tlSo I1«BS4t!tti88a 

[0108] o) »irtBa4ro>fieB*aa«7!ft, 
sobbs***:*. #*psi 2ic»&s**u #8** 

So CCDS** ^2^S5TttS«8b(0fiKKfllSA<tT 

*>*iri*So 

[0109] d o) ya&&m&. «ftA9ai*7>p 

-KD?*B7i::»a**u 7VP-KD*^I7^ 

[0110] (id -Is* m2tfH£5-e<DrtKS&8 
&7&. aftngbttsfesi oi=»a**i. *o>*$ 

2C:B&**u #2P2*iS 0 
[0111] (1 2) *&*<BIs1IeB» 1 1tf«»ft9 
a^ilWyi:i 8 0«EHs*i** Q *ft4>©lHie ' 
ffi«H 1±0X BftA9$*?tt't''(>i::9 0&BG2l* 

«»a9a$*V«ffllCte^ ( fc3l=®l£*1* 
* . rtK**<©8« 8 a A<£ ft£ 9 a^&ttyftitu 

BBBBl 1±<B. Bttft9«*¥1lftit><>l=9 08B& 
«tf BttA9«fiBl=tt«J:9lcB1fi»« 

So Atfp-KBnc»a**i* 0 

[0 112] (1 3) #*P*aa&. SttA9bl* 

7:/a-Kay9B7|caB£4u 7>p-Kp^S 

7 3&<^aair^^fcs. sa^iz»is^n-6o 
Beam 1 1 b&a 9 b $BBttaB y \z 1 8 o js 

B££lt«. *S+0BKBB1 6U$JI9£7K 

¥tt*WC9 0fi@|g$1i'S««3&^ &&A9b$7k¥ 
«S8l=ft*<*:5l=(HHB*-frSo fifcB**G)St6 8bA<« 
ttA9b*&By*«*l. JM&aaB&8*<fiM*A9t:: 

^a4»cD®Ka»i i±co, si$A9£* 

«J:*£B&«1*«. Atfn-KSlfcBB***. 

[0113] ata)-a<Dtoai*fiB*tt*iMAoa«M 

l-StfriSFftSo 

[0 1 1 4] $ltfB£4£m2J«B£5(cfcl>T¥*7 
LTlMBaMMrtiSfcto* JtHMtfttOMJ: « 

fc ft o rSBBOTHM" Set *t* i%. 
[0115] ztotzto* *SffirtH»Bl^**il«L^ 

[0 116] tattattBUBfifli <&a2tfB£B£ 

Hft-cfcft. . 

[0 117] [£ftfl3] JUT. BB«3i::oivc|JMB 
[0 118] B3f**ftB0>£li&ffl3a>a2rtB£BG> 



£J)Djfc&aLfcft. 3B<DB*»«8affilCrtB1-S« 
B"C&*« 

[0 119] £»«3<DB£tiiB£BI*» @3(C^-f^ 

se. »ii(MS4i:»2i*BS5tf*ft«i»*£fc 
stun**. 

[0 12 0] %$Gt>1*\Z<l&tUr>Xl*S>&9M£mt 

[012 1] Stfi«3<DS!B<D5*JOi5ffll = l*«1<D0l£ 
i1 0 a ^12(0(51^1 0 b^SR^tt^o *b 

ir % JR2 0BGS1 0 b(ztt. 2i(DP- KBl A<T=£ 
BI=»tt**lT^*. C(D2<l<7)P-KSll*ail:Lfc 
BftXSfrU Afc**>f ai/^fca^VhSfT? 

[o i 2 2 ] m 1 a)®^ 1 o a rtBttXBKBfcti. 

^ 1 &mm 4 * b$ 1 oBSfi 1 o a titz&ft 

A 9 Kfcfc 8 SfiBttaB U f c 1 8 o 

»2jaBS5(c»a-r*. 

[0 12 3] B20BKB1 Ob^tBSi^ 
fc*U B3rtBB6^&B2fl!>BIBBl Oblc»£**i 

fcBttA9*BttNa>Byt::9 0B&B*1*. 2®(DD 
-\:&^0?%0£%*friZ&J&+<bto2t. 2BOP 
— KB 1 O 5 &B 2 0BBS 1 O b lc» 

B«ttfeftt*Jl9tBBMa>nyi=9 0BBC««. to 
»S3ir»iS-rs. 
[0 12 4] B4ICP-KB1 <D{Mffi0£^*fo 04 
(a) ttfflCfrttffl"C*y. 04 (b) l«Bl*fcttfflT? 

[0 12 5] a— K£i0)flSl 3 6l=Bls 
**cilc*oTMHWBI=«**ftT*^ «Bi 3 
l=l*X£ ft-CBtt 8 £SftA 9 ICKB1- SSfi^BSB 
1 4A<»y»lt&*lTl*«. 

[0 12 6] a«^BSBi 4 1*, B^LfeBB^SS 
?t>&o\z^ BB8«BBB^&SrS^)fla (58-1 

SSA<»«^BSB1 4^<t,^HSCi:*l»±-C#S < > 
[0 12 7] &«&&£S1 4«qfeM(tit6*iT^«fl 
Bi 3li. *TB**?yfcBK-r*/i:A. Stt^BSB 

1 4atf**ti=«»**ifcBB8t»B«i=B6-r«. « 

B1 3<DIsjeflgl*. (1331 3^B^fc«B0)fc#f=» 

8 A<f$«*¥ * ^ t>Sp 
[0 12 8] ^ffi«53(OaS^KSfiBO)fi2Btea«)^ 
i*. S*Wi^J6^ia)ttDt^c*c&S0)-c«BSTr 

So 
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[01 29] zzvit. Bfc«3«>BB*IB£Bam« 
■eft* □- KB 1 ©SMtsraKtawr *. 

[0130] (1) «Hffia*»7Lf=a«8A<«t#a 
9l=«»**tfcttffiT?. g52ro®*E£l 0bA*f>P-K 

Bil=ttB**iS. 
[0131] (2) Q-KS1-CI*. Stfi8$«»m9 
A»&p- KSl ©fflfi'l 3l::Byttlte>;h.fcSfi8fi8 

si 4ic«ni-«. crot^. stssiinffi^essi 
4i=sa«j!>^BiSfl>fta (58) ttox&mthT 
fey. «j*i*-t*<<£^. 

[0132] (3) Bl=fcofc«fta9SP- KB 1 A* 

e>»2©m£Si obi=»iSL. 2sra©y-h/<;u^ 

2SBL*. 

[0133] (4) Q-K£lrtSJ$*aEIC-f$„ 
[0134] (5) n-K£l 0>mmi 3£BB<„ z.m 

i^stesiiD-KSirofiggi 3uasyttitb*i.fcfi 
b&bbsi 4icaawi=«i«**tTt^fctt. bsi 

Bars. 

, [0 1 3 5] (6) ijfeP#-> h 1 9lil$lS*¥ttffii: 
'fcoTl*4StM*B£Bl 4(0±0)ffiffi«Bg^Sffi8 

t*ynu. /a«fflsffiff>*<na«8£s«8«8Ei 

[0136] (7) P-KBl©«fi1 3SfflL$. w 

<ot#. <UBi 3i=«iyttitf,*tfcS«»«sai 4 

t, -*if-«»*tifcSfi8i:liHKH=fi*±A<*. 

[0137] (8) P-KB1 SSMW4. 

[0 138] (9) P-KBia>#ft»7B, y-h/< 
*72tHt. B09B»B9$B2O»S1EB1 0bJ=y 

[0 13 9] (1 0) SS8SP- KB 1 ©SB 1 31= 
By»it&*ifca«*BBBl 4 4»6«»S9l=»B-r 

•5. 

[0 14 0] (11) BftJl9l=»ft**ifclSBfliSl!l) 
©SB 8 A<P- KB 1 2 ©ESB 1 0 b IcttiS* 

[oi4i] *Bffi«3©ss/«83Bfi-ei*sB4»-oa 

«8*<flH»a9UKBS*i. SBJlsftttS^CUtc 
iA<fct*. LfcA<?T. BftB 9 lc*ttcba)#XA<i!ft» 
$tl$C£A<ftl'. 

[0 14 2] Sf=. £©8»S»ttl42ffil©p- KB 1 lc 
- KB 1 A< 1 fl LAV* I Vg£ & tt« L X & < ©SB 8 $ 

[0 14 3] *fc. 2B©P- KB 1 SB 2 ©@SS1 
Obl=T*ffilce«L. P-KB1056JB1 3l=Sfi» 
B8B1 4 $B y Wit. CtDflllB 1 3A<*Vtt**?yi= 
IDSt * C 1 1= «fc P- KB 1 MM**. 

[0 14 4] ttor. BB©*SSS<r*Ci:A<BI«6 
fctt*fcfc*l=; tt*<D-r>7-f >S6B«>«}#mB8SB 



BtP-K2Stt^-r*Ci:A<-e*. BBrtfi»©S«8 
BBft. B»«B9t«#^*3«fci:#©*BiaBiEB 
S'>ft<f*CtA<-C*4. 

[0 14 5] fcfc. *»««-ei*2ffl©o- KB 1 SIS 
SBl 0 biz T *BCifttt LTl*SA<. Y?B-C4»ft 
t». f<Otf. IslSBl 0 b<DlH]Sfll£9 0g-TMifc< 
p- Kg 1©EBKtt5 ««!=>*$. 

[0 14 6] *©fl&©t#«l*5l!iSffl 1 tBL-Cft«fc» 

[0 14 7] [Bffi«4] KIT. BKB4ICOHTB191 

[0148] 05 li*«W©Bi6e!l 4 ©BBrtRBB© 
Mt-fc4„ Bfttt2£@i:<. BBB409HBBR 
BBIi. ft«8*MMMLfeft. 1»©BSS«8B 

bi=bbl. SB8£*si«iiar«3S-cfc«. 

[0 14 9] «Atf. riURBBlcl*tt»Ba*ft8l«9 

tttttLr2fsaB<0Btias«Kt 

07-f >BB«8K8B«»SSJ60!I 3 1=* LfcSBfiKBa 
B»*5I=. «UBBA<at$L-CBB$Hri^SBSffl 
H*fc. 8B<0±SB*l*fi*.§t>fliSRHS<»Bfr 
*»BI=»BiFn. BX»A<B<t1-*£^ofcR3SlA<& 

*• 

[oi5o] mmm 4 ©SBfiJSBBii. E5i-*-r«fe 

31=. »BB3ifcapBl 2A<tf*db1*l=*o-Cltt 

t«ty. c©i«roegffli=i*Bi<o®SBi o a . $2 
©tasBi obA<se*tiTi^o 

[0151] SK0SSB1 OalCli. Bl«KB4t 

A<, *&l=fttt**iTl**. *fe. S2©@SBlOb 
icii. 2fl©p-KSi A«T*filctt««4trt^*. 
[0 15 2] imfl4K*lt«*Xa*MBKOlMM 
SMffcli. S*MI=H»«2<0t<»i:Hi:-eft4fc«)« 
Bf*. *f=. P-KBl<0»#l*BK«3i:HC-Cft 

[0 15 3] *2S»«©KB»8K8SI*. Si /*KS4 
t B 2 fiKBB 5 CBl'-CBfi Lr«K«iaA<ff*3*i4fc 

«>. te©«DS«»:ytBL^ifflSi&st-r**iHffliaTft 

•art. **tA<«BfaBifcoT££ttSSfca<1*-$C 
&A<&1\, 

[0 15 4] c©fcto. *X£&nSBl=<J:iil2fil'B 
£$|l9S&££?&?T&SS?$l££«HlSSt.'££1£ 
St-3t!f9C4A<-C#*. 

[0 15 5] $1:. ^BB«9(0BBfieBSBT?ll. SB 
4>-CSB8A<BI#X9l=StS$4t. «»B 9 A<*Sl*l= 

mhz t A*iSL*©-e«}»a9 i=*»4>»#^A<«is-r* 

CtA«<ft». 

[0156] COTWBBMtt*. 2B<DP-KBll=feO 
T. B<f€.*-f5>^T?¥ff L-CfrbftS. Lt=A<o 
T. P-KBlA<lBLA>JSUii^i:tt«Lr*<<DB 
B8SffiB-e$*. *fc. 2<1©P— KB1 SS2©@ 
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ES1 OblCT*g|Cg«L. P-KSl05fi9ai 31- 

*> y l=Slc-r 5 C t iz J: oT P- KS 1 tfUUffl-f S. 
[0 1S7]ffioT, SS<0±fi*S<-r«CtA^fil 

[0 15 8] fcfc. *S?ffiWCI*2<!l<0D-K£l £0 

l\ Obfl5IsHEfltt9 0fi-ei*<J< 

□-KM1 ©Eadtt-Jftfil-fc*. 
[0 15 9] *<Dfi&0!>ttffllifSlfctt 1 tHCUWfcft 

[0 160] 

[«M©3a«] ia±©«k5l=. **WI-**itf. !8#« 
I* i>£ t «t 4, fcl* c t SSB^ifc 

[0161] »*«2Eaa>«wcii. sairte 

[oi62]*fc. K*®3Eea>«wci*. sasis 
Bgflrt*;: 

[0 1 6 3] Sfc. »*«4ESfl)fEM17l*. &WM,ifi 
[0 164]ffc, H*ffl5E«fl)fEWCIi. ftJgOffi 

a^jpffL-cffd-tA^fiEt&y. s?a<D±M3a*$ 

[0 16 5] £f=. R*«5E«a>»WCI*. ftstoffi 
a$¥fTLrfr5Ci:A<5lfi6t'&y. «a<04S«l** 

[0 166] £f=. wmmewtoftmvtt* Sfcfc© 

[giB0ffi*&t!in] 

[0 1 ] **noXffi0l 1 OH2«KSeco«aSE!T?fe 



[0 2] *«930)SIJ|ffl2<DSSffiHSacO«S(ar«) 

*. 

[H3] *«^<o^tg«i3<r)Sffifi£Kgau)asB-cfe 
*. 

[04] *38iW(D$iss«3©affljaiasa<©a-K8© 

[05] *«Wtf)l?J6ff)4<DK2ffiHSa<0ffi®E-C& 

[06] tt*a«<D^7x^-'y-;msfieKaia<Da 
®0t?fcs. 

[07] ttMM4*?4>xsuumm.mmwuiv 

[08] ^tT»«0)^>7^>K^SSS<Dtt&SS 

1 a- KS 

2 y-h/^u^ 

3 *D&£ 

5 $2f*flgg 

6 ®3l£ffi£ 

7 T>P— KS 
8 

9 ftltJI 
1 0 (slt&S 
1 1 

1 2 AtfS 

13 mm 

15 

1 6 *ihj£ 

1 7 

1 8 jfcifgg 

1 9 SjfeQ#--/ h 

2 0 Sffi*-fe?h 

21 «&H5&b 

22 gftansMifli 

2 3 ||D#9h 
2 4 *Rfl3fiS 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more processing rooms called the membrane formation room which performs 
membrane formation processing in a vacuum to a substrate, and load room, It is membrane formation 
equipment which consists of conveyance systems which convey between said processing rooms in the 
gate valve which isolates said each processing room, and the holder holding said substrate. Membrane 
formation equipment characterized by having arranged the compound processing room which makes one 
unit what arranged said processing room in juxtaposition to two or more unit serial, and having arranged 
the turning room or slewing gear which rotates said holder to the both ends, respectively. 
[Claim 2] It is membrane formation equipment characterized by preparing in the outside which held 
after said holder had stood the substrate in said membrane formation equipment according to claim 1 to 
4, and has arranged each processing section of said processing room to juxtaposition. 
[Claim 3] It is membrane formation equipment characterized by either said turning room or a slewing 
gear rotating in atmospheric air in said membrane formation equipment according to claim 1 or 2. 
[Claim 4] Membrane formation equipment characterized by preparing a load room next to [ of said 
turning room or a slewing gear ] one in said membrane formation equipment according to claim 1 or 2. 
[Claim 5] Membrane formation equipment characterized by adding one unit of compound processing 
rooms next to said turning room or another side of a slewing gear in said membrane formation 
equipment according to claim 3 or 4. 

[Claim 6] It is membrane formation equipment characterized by opening and closing a load room by 
having the device in which said substrate is held in the side-face wall of said load room, in said 
membrane formation equipment according to claim 3, and multiplying said side-face wall by the load 
room through a horizontal axis, and rotating around a horizontal axis. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the in-line type vacuum membrane formation 
equipment which carries out sequential conveyance of the substrate and performs membrane formation 
processing to two or more processing rooms arranged along with ****** of a substrate, and its load 
room. 
[0002] 

[Description of the Prior Art] Vacuum membrane formation equipment is widely used for manufacture 
of a liquid crystal display, a semi-conductor, etc. If manufacture of a liquid crystal display is explained 
to an example, such a thin film will be formed by the glass front face in the vacuum membrane 
formation equipment called a sputtering system including the stroke to which manufacture of a liquid 
crystal display forms the thin film of an indium-stannic-acid ghost metallurgy group on a glass substrate 
front face. 

[0003] The target which consisted of membrane formation ingredients, and the glass substrate which is a 
candidate for membrane formation are made to counter in a reduced pressure ambient atmosphere, and a 
membrane formation ingredient is made to deposit on a glass substrate in a sputtering system using a 
discharge phenomenon. Moreover, in advance of membrane formation processing, the stroke which 
heats a glass substrate is included in many cases. 

[0004] The good film is obtained, such a manufacturing installation has high productivity, its 
maintenance nature is good, and what has a small installation area is ideal. 

[0005] Vacuum membrane formation equipment can be classified into two kinds of gestalten, the cluster 
tool vacuum membrane formation equipment which has arranged two or more processing rooms around 
a middle room, and the in-line vacuum membrane formation equipment which has arranged two or more 
processing rooms continuously. 

[0006] Drawing 6 is the schematic diagram of common cluster tool vacuum membrane formation 
equipment. Common cluster tool vacuum membrane formation equipment is explained using drawing 6 . 

[0007] In drawing 6 , six processing rooms 101, i.e., two load rooms, the heat chamber 103, the 1st 
membrane formation room 104, the 2nd membrane formation room 105, and the 3rd membrane 
formation room 106 are arranged around the middle room 1 16. The substrate carrier robot 1 15 is 
stationed in the middle room 1 16 interior, and a substrate 108 is conveyed between each processing 
room. In addition, generally the substrate carrier robot 1 15 can convey only one substrate at once. 
Moreover, the membrane formation means 1 17 is formed in each membrane formation room. 
[0008] The self-propelled robot 1 19 which conveys a substrate 108 between the substrate cassette 120 
for carrying a substrate 108, the washing station 118 washed before carrying out membrane formation 
processing of the substrate 108, the substrate cassette 120 and a washing station 118, and the load room 
101 is installed to this cluster tool vacuum membrane formation equipment. 

[0009] The substrate 108 before processing is put into two or more sheets by the substrate cassette 120, 
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and is Carried in equipment this side. The self-propelled robot 1 19 picks out the substrate 108 before 
processing from the substrate cassette 120, conveys even a washing station 118, and is fed into a 
washing station 118. Next, the substrate 108 which ended washing is conveyed in the load room 101 
from a washing station 118. Moreover, the self-propelled robot 119 takes out the substrate [ finishing / 
processing ] 108 from the load room 101, and conveys to the substrate cassette 120. 
[0010] Next, common in-line vacuum membrane formation equipment is explained using drawing 7 . 
Drawing 7 is the schematic diagram of common in-line vacuum membrane formation equipment. 
[001 1] In drawing 7 , six processing rooms 201, i.e., a load room, a heat chamber 203, the 1st membrane 
formation room 204, the 2nd membrane formation room 205, the 3rd membrane formation room 206, 
and the unload room 207 stand in a row linearly, and are arranged. 

[0012] In common in-line vacuum membrane formation equipment, the substrate 208 which is a 
candidate for membrane formation is held at a holder 209, and is conveyed in the condition of having 
stood perpendicularly. If possible, two or more substrates will be held at a holder 209, the membrane 
formation side of a substrate 208 is turned further outside, and by confrontation, two holders 209 serve 
as a lot and are conveyed in many cases. 

[0013] Therefore, as compared with the cluster tool vacuum membrane formation equipment a substrate 
number of sheets which can be processed to coincidence is [ equipment ], since there is much number of 
sheets which can be processed, productivity is good. 

[0014] The holder roadway 221 connects and the load room 201 and the unload room 207 move the 
holder 209 holding the substrate 208 which ended processing from the unload room 207 to the holder 
breaker style 222 of load room 201 this side. 

[0015] At each membrane formation room, 2 sets of substrates 208 with which two membrane formation 
means 217 are carried in the both sides, turn outside the field which forms membranes, and are 
conveyed back to back are formed to coincidence. 

[0016] The substrate cassette 220 for carrying a substrate 208 to in-line membrane formation equipment, 
The washing station 218 which washes a substrate, and the holder breaker style 222 which rotates so 
that a holder 209 may be opened centering on a horizontal axis, and is leveled, The desorption robot 223 
which conveys a substrate 208 between the substrate cassette 220, a washing station 218, the self- 
propelled robot 219 that conveys a substrate 208 among 3 persons of the middle substrate base 224, and 
the middle substrate base 224 and a holder 209 is installed. 

[0017] The middle substrate base 224 shown in drawing 7 is constituted by four substrate maintenance 
bases in which it circles around the vertical axes arranged in the center, and can access the desorption 
robot 223 and the self-propelled robot 219 on the middle substrate base 224 at coincidence. 
[0018] The substrate 208 before processing is carried in equipment this side, after two or more sheets 
have stored in the substrate cassette 220. The self-propelled robot 219 picks out the substrate 208 before 
processing from the substrate cassette 220, he conveys to a washing station 218, is fed into it, and 
washes to it. Next, the substrate 208 which ended washing is conveyed on the middle substrate base 224 
from a washing station 218. 

[0019] The desorption robot 223 conveys the substrate 208 put on the middle substrate base 224 to 
reception and the holder breaker style 222. 

[0020] The holder breaker style 222 makes it rotate so that it may open centering on a horizontal axis, 
and levels the holder 209 of two sheets which was faced. 

[0021] The desorption robot 223 removes the substrate 208 which carried out membrane formation 

processing from a holder 209, and equips a holder 209 with the unsettled substrate 208. 

[0022] The holder breaker style 222 conveys again the holder 209 of two sheets which is level in a 

lifting and the load room 201 perpendicularly after equipping with a substrate 208. 

[0023] If the desorption robot 223 puts the substrate [ finishing / processing ] 208 on the middle 

substrate base 224, the self-propelled robot 219 will convey the substrate [ finishing / processing ] 208 

from the middle substrate base 224 to the substrate cassette 220. 

[0024] Thus, even if it is the other vacuum membrane formation equipments which, or are not 
explained, the transfer transport device for only equipment necessarily not existing independently and 
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surely exchanging a processing object to equipment is required of the automated vacuum membrane 
formation equipment which is used for production. [ equipment / cluster tool vacuum membrane 
formation / and ] [ in-line vacuum membrane formation ] 

[0025] The transfer transport device which exchanges the processing object to equipment can be 
installed with few floor spaces as compared with the in-line vacuum membrane formation equipment for 
which the direction of cluster tool vacuum membrane formation equipment needs the holder breaker 
style 222, the holder roadway 221, and the desorption robot 223. 

[0026] Therefore, when a membrane formation procedure is simple or gives priority to installation area, 
cluster tool vacuum membrane formation equipment is used, and when the membrane formation 
procedure consists of two or more steps or productive efficiency is required, in-line vacuum membrane 
formation equipment is used. 
[0027] 

[Problem(s) to be Solved by the Invention] However, there are the following problems also in the 
conventional vacuum membrane formation equipments, such as cluster tool vacuum membrane 
formation equipment and in-line vacuum membrane formation equipment. 

[0028] Although the membrane formation which needs two or more steps of processings like multilayers 
membrane formation also with cluster tool vacuum membrane formation equipment is possible, in order 
that the conveyance capacity of the substrate carrier robot 1 15 of the middle room 1 16 interior which 
connects each processing room may determine the limitation of production capacity, when there are 
many processing number of stageses, productive efficiency worsens sharply as compared with in-line 
vacuum membrane formation equipment. 

[0029] In manufacture of an old liquid crystal display, since the production process was comparatively 
simple, it could respond enough by the production capacity of cluster tool vacuum membrane formation 
equipment, and cluster tool vacuum membrane formation equipment has mainly been used from the 
point of installation area as mentioned above. 

[0030] However, the demand of the multilayers membrane formation which needs two or more steps of 

processings is increasing with the improvement in the engine performance of a liquid crystal display, 

and the amelioration equipment of the cluster tool aiming at raising the conveyance capacity of the 

substrate carrier robot 1 15 of the middle room 116 interior is proposed to this demand. 

[0031] For example, the equipment proposed by JP,8-3744,A makes 2 sets the conveyance number of 

processing in a middle room, and is aiming at improvement in conveyance capacity. 

[0032] However, even if it improves this kind, about having the description of cluster tool vacuum 

membrane formation equipment of performing migration between the processing rooms of a membrane 

formation processing object through a middle room, it is changeless. 

[0033] Therefore, in the membrane formation which needs two or more processings like multilayers 
membrane formation, a membrane formation processing object will need to pass through a middle room 
repeatedly, and productivity worsens as compared with in-line vacuum membrane formation equipment. 
[0034] Moreover, with the amelioration equipments (for example, JP,4-137522,A, JP,6-69316,A, JP,8- 
3744,A, etc.) of this kind of cluster tool vacuum membrane formation equipment, since it is the structure 
which all arranges a processing room to the perimeter of a middle room, in order to maintain the middle 
indoor section, one of the processing rooms arranged around must be removed. 

[0035] However, the processing room is connected with the external device with piping of an exhaust air 
system, or wiring of an electric system, respectively, and the need of performing those separations and 
re-connection processing is produced in the case of processing room migration. Moreover, when the 
weight of a processing room is big, positioning at the.time of the migration or the re-connection with a 
middle room is also difficult. 

[0036] Therefore, it is not realistic to perform these processings for every middle indoor section 
maintenance. 

[0037] On the other hand, since [ that in-line vacuum membrane formation equipment has continuous 
processing and ] it is possible for it to be carried out to juxtaposition and to arrange two processing 
means 217 in each processing room moreover, productive efficiency is good, but since each processing 
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room stands in a row and is arranged, when a problem occurs in any one processing room, there is a 
problem of it becoming impossible to produce by suspending the whole equipment. 
[0038] Moreover, it will be necessary to wait until this specific processing completes other processings, 
when long as compared with processing of others [ time amount / which is needed for one of 
processings among a series of processings ], and theiproductive efficiency of equipment will fall. 
[0039] Furthermore, with the equipment which has arranged the processing room linearly, when there 
are many processing rooms, there is a problem that an equipment dimension will become large. 
[0040] The amelioration equipment of the in-line equipment of arranging a series of processing rooms to 
horseshoe-shaped (JP,5-287530,A), or arranging them to a polygon in order to solve the problem of this 
equipment dimension (JP,8-274142,A) is proposed. 

[0041] However, when the processing room has been arranged to horseshoe-shaped or a polygon, the 
problem that the maintenance of the equipment which exists inside horseshoe-shaped or a polygon 
becomes difficult occurs. 

[0042] It explains using drawing 8 concretely. The vacuum membrane formation equipment shown in 
drawing 8 is arranged along the conveyance way of the character type [ room / 307 / the load room 301, 
a heat chamber 303, a turning room 310, the 1st membrane formation room 304, the 2nd membrane 
formation room 305, the 3rd membrane formation room 306, and / unload ] of KO, and the load room 
301 and the unload room 307 are connected in the holder roadway 321 . 

[0043] Two membrane formation means 317 are carried in each processing room on the inside and 
outside, respectively. The case where a maintenance etc. is worked to a membrane formation means 317 
by which it is located in this inside is considered. 

[0044] In this case, since the inside membrane formation means 317 is surrounded by each processing 
room, the holder roadway 321, the washing station 318, the desorption robot 323, and the self-propelled 
robot 319 grade, it is difficult for a maintenance operator. [ of access to the membrane formation means 
317 ] Moreover, when the need for a parts replacement arises with the inside membrane formation 
means 317, conveyance of a substitute part is also difficult. 

[0045] Although it is theoretically possible, for that purpose, accessing the inside membrane formation 
means 317 from the installation location of the outside membrane formation means 317 needs to remove 
the outside membrane formation means 317, and when especially the weight of the membrane formation 
means 3 1 7 is big, it is not realistic. 

[0046] What is necessary is just to make it not arrange equipments, such as the membrane formation 
means 317 which needs a maintenance for the equipment inside, in order to solve this problem 
fundamentally in the configuration of drawing 8 . However, if the inside membrane formation means 
317 is omitted, although an equipment dimension is the same, the throughput of equipment will become 
half, and the problem about a maintenance will not be the good solution approach, although it does not 
generate. 

[0047] Moreover, with in-line vacuum membrane formation equipment, the substrate which is a 
candidate for membrane formation is held to a holder, and since it is the configuration which moves a 
substrate between processing rooms the whole holder, the substrate desorption device and its installation 
area of a holder are needed. 

[0048] Moreover, if desorption of the substrate to this holder is performed in atmospheric air, a holder 
will adsorb the gas in atmospheric air and a high degree of vacuum will be hard to be obtained in the 
processing interior of a room. However, it can be parallel and exhaust air processing in wearing of a 
substrate and a load room can be performed. 

[0049] On the other hand, since exhaust air processing in wearing of a substrate and a load room cannot 
be performed in parallel although the problem of adsorption of gas is not generated since a holder is 
always in a vacuum ambient atmosphere when equipping with the substrate to a holder in the vacuum 
rotation interior of a room, there is a problem that equipment productivity worsens. 
[0050] 

[Means for Solving the Problem] This invention is made for the purpose of solution of the technical 
problem mentioned above. Invention according to claim 1 Two or more processing rooms called the 
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membrane formation room which performs membrane formation processing in a vacuum to a substrate, 
and load room, It is membrane formation equipment which consists of conveyance systems which 
convey between said processing rooms in the gate valve which isolates said each processing room, and 
the holder holding said substrate. It is membrane formation equipment characterized by having arranged 
the compound processing room which makes one unit what arranged said processing room in 
juxtaposition to two or more unit serial, and having arranged the turning room or slewing gear which 
rotates said holder to the both ends, respectively. 

[0051] Moreover, invention according to claim 2 is membrane formation equipment characterized by 
forming said holder in the outside which held where a substrate is stood, and has arranged each 
processing section of said processing room to juxtaposition in said membrane formation equipment 
according to claim 1 to 4. 

[0052] Moreover, invention according to claim 3 is membrane formation equipment characterized by 
either said turning room or a slewing gear rotating in atmospheric air in said membrane formation 
equipment according to claim 1 or 2. 

[0053] Moreover, invention according to claim 4 is membrane formation equipment characterized by 
preparing a load room next to [ of said turning room or a slewing gear ] one in said membrane formation 
equipment according to claim 1 or 2. 

[0054] Moreover, invention according to claim 5 is membrane formation equipment characterized by 
adding one unit of compound processing rooms next to said turning room or another side of a slewing 
gear in said membrane formation equipment according to claim 3 or 4. 

[0055] Moreover, it is membrane formation equipment characterized by opening and closing a load 
room by invention according to claim 6 having the device in which said substrate is held in the side-face 
wall of said load room, in said membrane formation equipment according to claim 3, and multiplying 
said side-face wall by the load room through a horizontal axis, and rotating around a horizontal axis. 
[0056] 

[Embodiment of the Invention] Hereafter, the example 1 of this invention thru/or 4 are explained based 
on drawing. 

[0057] An example 1 is explained below the [example 1]. 

[0058] Drawing 1 is the schematic diagram of the vacuum membrane formation equipment of the 
example 1 of this invention. As an example, this vacuum membrane formation equipment is equipment 
which forms the film of three layers on a substrate front face, after heat-treating a substrate 8. 
[0059] As shown in drawing 1 , the load room 1, the unload room 7, a heat chamber 3, the 3rd 
membrane formation room 6 and the 1st membrane formation room 4, and the 2nd membrane formation 
room 5 are faced, respectively, and the vacuum membrane formation equipment of an example 1 
becomes 1 set, and these 3 sets stand in a row in a single tier, and it is arranged. 
[0060] Although each processing room which is these confrontation with 1 set could be the independent 
container, it was made into the structure which divided one container by the septum in the example 1. 
[0061] Moreover, an exhaust air system can be independently prepared in each processing room, and 
processing from which each processing room which is faced differs independently can be performed to 
different timing. 

[0062] However, you may be the configuration of constituting each processing room which is 1 set back 
to back from one container, and sharing an exhaust air system. In this case, each processing room which 
is faced cooperates, and although it will process by turns simultaneous, since an exhaust air system is 
shared, cost reduction of equipment can be planned. 

[0063] In the example 1, the vacuum turning room 10 is connected to the 1st membrane formation room 
4 and the 2nd membrane formation room 5 which are one edge of the train of equipment through the 
gate valve 2. The membrane formation substrate 8 held at the holder 9 is conveyed from the 1st 
membrane formation room 4 in a turning room 10, revolves the conveyance direction 180 degrees, and 
is carried in to the 2nd membrane formation room 5. 

[0064] The rolling mechanism 1 1 is formed in the other end of this train. A rolling mechanism 1 1 turns 
the holder 9 conveyed from the unload room 7 180 degrees around vertical axes, and has the work 
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conveyed in the load room 1. On the rolling mechanism 1 1, it has the device in which a holder 9 is 
rotated 90 degrees around a horizontal axis. 

[0065] Furthermore, the washing station 18, the self-propelled robot 19, and the substrate desorption 
robot 23 are formed to this vacuum membrane formation equipment. 

[0066] Next, processing actuation of this vacuum membrane formation equipment is explained in order 
of a process. 

[0067] (1) At the time of substrate 8 desorption, according to the device in which the holder 9 on a 

rolling mechanism 1 1 is rotated around a horizontal axis, a holder 9 rotates 90 degrees and is supported 

by the level condition. In this condition, the desorption robot 23 removes the substrate [ finishing / 

processing ] 8 from a holder 9, next equips a holder 9 with the new substrate 8. 

[0068] (2) Rotate a holder 9 according to the device in which the holder 9 on a rolling mechanism 1 1 is 

rotated 90 degrees around a horizontal, and change into a perpendicular condition. 

[0069] (3) Exhaust the inside of the load room 1 even to a predetermined pressure with the exhauster 

which is not illustrated after carrying in a holder 9 to the load room 1 and closing gate valve 2a of the 

load room 1 . 

[0070] (4) Open gate valve 2b between the load room 1 and a heat chamber 3, and convey a holder 9 
from the load room 1 to a heat chamber 3. Gate valve 2b is closed after conveyance. About actuation of 
a gate valve, description is omitted henceforth. 

[0071] (5) Heat the substrate 8 on a holder 9 to predetermined temperature in a heat chamber 3. 

[0072] (6) After heating a substrate 8, a holder 9 is conveyed at the 1st membrane formation room 4, and 

the 1st film is formed by substrate 8 front face. 

[0073] (7) After membrane formation of the 1st film, after a holder 9 is conveyed in a turning room 10 
and revolves a direction 180 degrees centering on vertical axes, it is conveyed at the 2nd membrane 
formation room 5. 

[0074] (8) The 2nd film is formed by substrate 8 front face at the 2nd membrane formation room 5. 
[0075] (9) After membrane formation of the 2nd film, a holder 9 is conveyed at the 3rd membrane 
formation room 6, and the 3rd film is formed by substrate 8 front face. 

[0076] (10) A holder 9 is conveyed by the unload lock chamber 7 after membrane formation of the 3rd 
film. After the unload lock chamber 7 becomes atmospheric pressure, a holder 9 is conveyed out of 
equipment. 

[0077] (11) The rolling mechanism 1 1 in atmospheric air revolves a holder 9 180 degrees around 
vertical axes. 

[0078] (12) The device in which the holder 9 on a rolling mechanism 1 1 is rotated 90 degrees around a 
horizontal axis rotates a holder 9 so that it may be in a level condition. 

[0079] (1 3) The substrate [ finishing / membrane formation ] 8 is removed from a holder 9, and a holder 
9 is equipped with the unsettled substrate 8. 

[0080] (14) The device in which the holder 9 on a rolling mechanism 1 1 is rotated 90 degrees centering 
on a horizontal axis rotates a holder 9 so that it may become perpendicular. 
[0081] (1 5) It is conveyed again at the load room 1 . 

[0082] A series of above processings are performed juxtaposition- wise and continuously. For this 
reason, according to the vacuum membrane formation equipment of an example 1, high productivity can 
be maintained and membrane formation processing of three layers accompanied by substrate heating can 
be carried out. 

[0083] The flow of the substrate under processing is in the middle of processing, and since the sense is 
changed by the turning room 1 80 degrees centering on vertical axes, as compared with the in-line 
vacuum membrane formation equipment arranged on 1 straight line, the equipment die length is mostly 
made in half by it. 

[0084] Moreover, since this equipment has turned the membrane formation means 17 of all membrane 
formation rooms to the equipment exterior, it can maintain a membrane formation room easily. 
[0085] Moreover, each processing room is arranged back to back, and since there is also no holder 
roadway which conveys the holder which is needed with in-line vacuum membrane formation 
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equipihent in atmospheric air, equipment width of face becomes small. 

[0086] Moreover, since it has the function of the holder breaker style rolling mechanism which is 
attached to conventional in-line equipment by having established the device in which a holder was 
rotated 90 degrees centering on a horizontal axis, on the rolling mechanism which rotates a holder at a 
predetermined include angle around vertical axes in atmospheric air, equipment installation area can be 
lessened. 

[0087] Consequently, equipment can usually be installed in the installation area of the one half of 
equipment. Therefore, these two vacuum membrane formation equipments can usually be installed in 
the installation area of equipment, and a high production confrontation product ratio is obtained. And 
since there are two vacuum membrane formation equipments which became independent in this case, 
even if one set stops for the purpose of a maintenance inside, it is not necessary to suspend the whole 
production. 

[0088] Furthermore, since each processing room which is 1 set back to back has structure which divided 
one container by the septum, it can be created at lower cost as compared with the case where it 
constitutes from a separate container. 

[0089] In addition, although this example 1 explained the membrane formation processing of three 
layers accompanied by substrate heating, it can respond by modification of an equipment configuration 
also about the membrane formation processing below two-layer, membrane formation processing of four 
or more layers, or the membrane formation processing that needs other processings. 
[0090] An example 2 is explained below the [example 2]. 

[0091] Drawing 2 is the schematic diagram of the vacuum membrane formation equipment of the 
example 2 of this invention. As an example, after this vacuum membrane formation equipment heat- 
treats a substrate 8, it forms the film of one layer on substrate 8 front face, and is equipment which 
carries out cooling processing of the substrate 8 after that. 

[0092] For example, if it uses the equipment with which the processing room is arranged continuously 
like the vacuum membrane-formation equipment shown in general in-line vacuum membrane-formation 
equipment and a general example 1 when you need about 2-time time amount for membrane-formation 
processing as compared with heat-treatment or cooling processing, since rate-limiting [ of the production 
capacity of equipment ] will be carried out to the processing which needs the longest processing time, 
there is a problem that where of productivity gets worse. 

[0093] As shown in drawing 2 , like an example 1, the load room 1, the unload room 7 and a heat 
chamber 3, and a cooling room 12 are faced, respectively, and the vacuum membrane formation 
equipment of an example 2 becomes 1 set, and these 2 sets stand in a row in a single tier, and it is 
arranged. Moreover, although each processing room which has become back to back with 1 set could be 
the independent container, it was made into the structure which divided one container by the septum by 
this example. 

[0094] Since it has an exhaust air system independently of each processing room, each processing room 
which is faced can carry out independently different processing to different timing. 
[0095] The turning room 10 is connected to the heat chamber 3 and cooling room 12 which constitute 
one edge of the equipment of an example 2. Furthermore, the 1st membrane formation room 4 and the 
2nd membrane formation room 5 which were faced like other processing rooms in the turning room 10, 
and became 1 set are connected. The same film is parallel in time, and it consists of a 1st membrane 
formation room 4 and a 2nd membrane formation room 5 so that membrane formation processing can be 
carried out. 

[0096] The turning room 10 interior is maintained at a vacuum, the substrate 8 held at the holder 9 
conveyed from the heat chamber 3 in the turning room 10 is conveyed in the 1st membrane formation 
room 4, or rotates a substrate 8 180 degrees and is conveyed in the 2nd membrane formation room 5. 
[0097] Moreover, or it makes it rotate every holder 180 degrees and conveys the substrate 8 held at the 
holder 9 which ended membrane formation processing at the 1st membrane formation room 4, and was 
conveyed in the turning room 10 to a cooling room 12, the substrate 8 held at the holder 9 which ended 
membrane formation processing at the 2nd membrane formation room 5, and was conveyed in the 
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turning room 10 is conveyed to a cooling room 12. 

[0098] The rolling mechanism 1 1 is formed in the other end. A rolling mechanism 1 1 rotates the holder 
9 conveyed from the unload room 7 180 degrees around vertical axes, and has the work conveyed in the 
load room 1 . Moreover, on the rolling mechanism 1 1 , the device in which a holder 9 is rotated 90 
degrees centering on a horizontal axis is established. 

[0099] Next, processing actuation of this vacuum membrane formation equipment is explained in order 
of a process. The substrate and holder which are preceded in the following explanation are respectively 
set to 8a and 9a, and the substrate and holder which carry out backward are respectively set to 8b and 9b. 

[0100] (1) The holder 9 is supported by the level condition according to the device in which the holder 9 
on a rolling mechanism 1 1 is rotated 90 degrees around a horizontal axis, at the time of substrate 8 
desorption. In this condition, the desorption robot 23 removes a substrate [ finishing / processing ] from 
a holder 9, and equips holder 9a with new substrate 8a. 

[0101] (2) The device in which the holder 9 on a rolling mechanism 1 1 is rotated 90 degrees around a 
horizontal axis makes a perpendicular condition rotate holder 9a. 

[0102] (3) Set the inside of the load room 1 as a predetermined pressure with the exhauster which is not 
illustrated after carrying in holder 9a to the load room 1 and closing the gate valve 2 of the load room 1 . 
[0103] (4) Open the gate valve 2 between the load room 1 and a heat chamber 3, and convey a holder 9 
from a load room to a heat chamber 3. A gate valve 2 is closed after conveyance. About actuation of a 
gate valve, description is omitted henceforth. 

[0104] (5) Heat substrate 8a to predetermined temperature in a heat chamber 3. 

[0105] (6) After substrate 8a heating, holder 9a is conveyed in a turning room 10, it is conveyed as it is 
at the 1st membrane formation room 4, and membrane formation processing of a substrate 8a front face 
is started. 

[0106] (7) When membrane formation processing is performed at the 1st membrane formation room 4, 
holder 9b equipped with the following substrate 8b is conveyed by the heat chamber 3 from a load room, 
and is heated to predetermined temperature. 

[0107] (8) After substrate 8b heating and after holder 9b is conveyed in a turning room 10 and direction 
revolution is carried out 180 degrees around vertical axes, it is conveyed at the 2nd membrane formation 
room 5, and membrane formation processing of a substrate 8b front face is started. At this time, 
membrane formation processing of substrate 8a is performed at the 1st membrane formation room 4. 
[0108] (9) After membrane formation processing ending at the 1st membrane formation room 4, after 
holder 9a is conveyed in a turning room 10 and rotates 1 80 degrees around vertical axes, it is conveyed 
and cooled by the cooling room 12. At this time, membrane formation processing of substrate 8b is 
performed at the 2nd membrane formation room 5. 

[0109] (10) After cooling processing, holder 9a is conveyed out of equipment, after it is conveyed by the 
unload lock chamber 7 and the unload lock chamber 7 becomes atmospheric pressure. 
[01 10] (1 1) On the other hand, after membrane formation processing ending at the 2nd membrane 
formation room 5, holder 9b is conveyed in a turning room 10, and is conveyed and cooled by the 
cooling room 12 as it is. 

[01 1 1] (12) The rolling mechanism 1 1 in atmospheric air rotates holder 9a 180 degrees around vertical 
axes. The device in which the holder 9 on the rolling mechanism 1 1 in atmospheric air is rotated 90 
degrees centering on a horizontal axis rotates holder 9a so that it may be in a level condition. Substrate 
8a [ finishing / membrane formation ] is removed from holder 9a, and the substrate holder 9 is equipped 
with the unsettled substrate 8. The device in which the holder 9 on the rolling mechanism 1 1 ift 
atmospheric air is rotated 90 degrees centering ori a horizontal axis rotates a holder 9 so that it may 
become perpendicular. It is conveyed again at the load room L 

[01 12] (13) On the other hand, after cooling processing, holder 9b is conveyed out of equipment, after it 
is conveyed by the unload lock chamber 7 and the unload lock chamber 7 becomes atmospheric 
pressure. The rolling mechanism 1 1 in atmospheric air rotates holder 9b 180 degrees around vertical 
' axes. The device in which the holder 9 on the rolling mechanism 1 1 in atmospheric air is rotated 90 
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degrees centering on a horizontal axis rotates holder 9b so that it may be in a level condition. Substrate 
8b [ finishing / membrane formation ] is removed from holder 9b, and a holder 9 is equipped with the 
unsettled substrate 8. It is made to rotate so that the device in which the holder 9 on the rolling 
mechanism 1 1 in atmospheric air is rotated 90 degrees centering on a horizontal axis may become 
perpendicular about a holder 9. It is conveyed again at the load room 1 . 

[01 13] A series of above processings are performed coincidence juxtaposition- wise and continuously. 
[01 14] Since it is parallel at the 1st membrane formation room 4 and the 2nd membrane formation room 
5 and membrane formation processing is performed, even if membrane formation processing needs time 
amount longer than other processings, it serves as a rate-determining step and productivity does not get 
worse. 

[0115] For this reason, according to this vacuum membrane formation equipment, membrane formation 
processing which has the stroke which needs the long processing time can be performed with high 
productivity. 

[01 16] The other descriptions are the same as that of the vacuum membrane formation equipment of an 
example 1. 

[01 17] An example 3 is explained below the [example 3]. 

[01 18] Drawing 3 is the schematic diagram of the vacuum membrane formation equipment of the 
example 3 of this invention. As an example, this vacuum membrane formation equipment is equipment 
which forms the film of three layers on substrate 8 front face, after heat-treating a substrate 8. 
[0119] As shown in drawing 3 , like examples 1 and 2, a heat chamber 3, the 3rd membrane formation 
room 6 and the 1st membrane formation room 4, and the 2nd membrane formation room 5 are faced, 
respectively, and the vacuum membrane formation equipment of an example 3 becomes 1 set, and these 
2 sets stand in a row in a single tier, and it is arranged. 

[0120] Although each processing room which has become back to back with 1 set may be the 
independent container, it has structure which divided one container by the septum in this example. An 
exhaust air system can be independently prepared in each processing room, and processing from which 
each processing room which is faced differs independently can be performed to different timing. 
[0121] 1st turning room 10a and 2nd turning room 10b are connected to the both ends of the train of the 
equipment of an example 3. Furthermore, two load rooms 1 are connected to the T character mold at the 
2nd turning room 10b. This two load room 1 has the independent exhaust air system, and can perform 
exhaust air and a vent to different timing. 

[0122] The 1st interior of turning room 10a is maintained at a vacuum, and it is made to circle 180 
degrees around vertical axes, and it conveys the substrate 8 held at the holder 9 conveyed by 1st turning 
room 10a from the 1st membrane formation room 4 in the 2nd membrane formation room 5. 
[0123] Moreover, the work which the 2nd interior of turning room 10b is also maintained at a vacuum, 
is made to revolve the holder 9 conveyed by 2nd turning room 10b from the 3rd membrane formation 
room 6 90 degrees around vertical axes, and is conveyed to either of the two load rooms 1, The holder 9 
conveyed by 2nd turning room 10b from either of the two load rooms 1 is rotated 90 degrees around 
vertical axes, and it conveys to a heat chamber 3. ' 

[0124] The side elevation of the load room 1 is shown in drawing 4 . Drawing 4 (a) is in the closed 
condition, and drawing 4 (b) is in the open condition. 

[0125] The side attachment wall 13 of the load room 1 is constituted possible [ closing motion ] by 
rotating centering on a horizontal axis, and the substrate transfer equipment 14 which carries out 
desorption of the substrate 8 to a holder 9 within a vacuum is attached in the side attachment wall 13. 
[0126] Only a predetermined include angle (five - about 15 degrees) leans a substrate 8 from vertical 
axes, and the substrate transfer equipment 14 is held so' that the held substrate may be stabilized. 
Therefore, it can prevent that a substrate separates from the substrate transfer equipment 14 during 
exhaust air. 

[0127] Since the side attachment wall 13 with which the substrate transfer equipment 14 is attached 
rotates to the circumference of a horizontal axis, the substrate 8 held at the substrate transfer equipment 
14 and it also rotates it to coincidence. When it is in the condition whiph the side attachment wall 13 
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opened, angle of rotation of a side attachment wall 13 is set up so that a substrate 8 may become almost 
level. 

[0128] Since it is fundamentally the same as the thing of an example 1, membrane formation processing 
actuation of the vacuum membrane formation equipment of an example 3 is omitted. 
[0129] Here, actuation of the load room 1 which is the description of the vacuum membrane formation 
equipment of an example 3 is explained in order. 

[0130] (1) In the condition of having been held at the holder 9, the substrate 8 which ended membrane 
formation processing is conveyed from the 2nd turning room 10b at the load room 1. 
[0131] (2) Move a substrate 8 to the substrate transfer equipment 14 attached by the side attachment 
wall 1 3 of the load room 1 from the holder 9 at the load room 1 . At this time, the substrate 8 is held with 
the predetermined include angle (5 times) from vertical axes, and does not fall on the substrate transfer 
equipment 14. 

[0132] (3) Convey the holder 9 which became empty from the load room 1 to 2nd turning room 10b, and 
close the gate valve 2 for two rooms. 

[0133] (4) Make the load room 1 interior into atmospheric pressure. 

[0134] (5) Open the side attachment wall 13 of the load room 1. At this time, since the substrate 8 is 
held mechanically at the substrate transfer equipment 14 attached in the side attachment wall 13 of the 
load room 1, the substrate 8 held at this at door opening and coincidence of a side attachment wall 13 
develops it outside. 

[0135] (6) The self-propelled robot 19 removes the substrate 8 on the substrate transfer equipment 14 
which is level mostly processed [ membrane formation ], and equips the substrate transfer equipment 14. 
with the next substrate 8 before membrane formation processing. 

[0136] (7) Close the side attachment wall 13 of the load room 1. At this time, the substrate transfer 
equipment 14 attached in the side attachment wall 13 and the substrate 8 held at this rise to coincidence. 
[0137] (8) Exhaust the load room 1. 

[0138] (9) Open a gate valve 2 after exhaust air termination of the load room 1, and convey the empty 
holder 9 from 2nd turning room 10b. 

[0139] (10) Transfer a substrate 8 to a holder 9 from the substrate transfer equipment 14 attached by the 
side attachment wall 13 of the load room 1. 

[0140] (1 1) The substrate 8 before the membrane formation processing held at the holder 9 is conveyed 
by 2nd turning room 10b from the load room 1 . 

[0141] With the vacuum membrane formation equipment of this example 3, desorption of the substrate 8 
is carried out to a holder 9 in a vacuum, and a holder 9 does not come out into atmospheric air. 
Therefore, a holder 9 is not adsorbed in the gas in atmospheric air. 

[0142] Moreover, since this desorption actuation is performed by being parallel to different timing at 
two load rooms 1, many substrates 8 can be processed as compared with the case where there is only one 
load room 1 . 

[0143] Moreover, two load rooms 1 are connected to a T character mold at 2nd turning room 10b, the 
substrate transfer equipment 14 is attached in the side attachment wall 13 of the load room 1, and when 
this side attachment wall 13 rotates to the circumference of a horizontal axis, the load room 1 opens and 
closes. 

[0144] Therefore, while becoming possible to shorten the overall length of equipment, the conventional 
holder breaker style and conventional load room of in-line equipment can be unified, and need 
installation area when combining with the substrate transfer device of the equipment exterior, a soaping- 
machine style, etc. can be lessened. ... 

[0145] In addition, although two load rooms 1 are connected to a T character mold in this example at 
turning room 10b, a Y character mold may be used. The angle of rotation of turning room 10b becomes 
an include angle according to arrangement of the load room 1 instead of 90 degrees then. 
[0146] Since it is the same as an example 1, the other descriptions are omitted. 
[0147] An example 4 is explained below the [example 4]. 

[0148] Drawing 5 is the schematic diagram of the vacuum membrane formation equipment of the 
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example 4 of this invention. As well as an example 2, the vacuum membrane formation equipment of an 
example 4 is equipment which forms the film of one layer on substrate 8 front face, and carries out 
cooling processing of the substrate 8, after heat-treating a substrate 8. 

[0149] For example, when you need about 2-time time amount for membrane-formation processing as 
compared with heat-treatment or cooling processing and it uses the equipment with which the 
processing room is arranged continuously like the vacuum membrane-formation equipment shown in 
general in-line vacuum membrane-formation equipment and a general example 3, rate-limiting [ of the 
production capacity of equipment ] is carried out to the processing which needs the longest processing 
time, and it has the problem that where of productivity gets worse. 

[0150] As the vacuum membrane formation equipment of an example 4 is shown in drawing 5 , a heat 
chamber 3 and a cooling room 12 are faced, and become 1 set, and the 1st turning room 10a and 2nd 
turning room 10b are connected to 1 set of these both ends. 

[0151] That from which the 1st membrane formation room 4 and the 2nd membrane formation room 5 
were faced, and became 1 set is further connected to the 1st turning room 10a. Moreover, two load 
rooms 1 are connected to the T character mold at the 2nd turning room 10b. 

[0152] Fundamentally, since it is the same as the thing of an example 2, membrane formation processing 
actuation of this vacuum membrane formation equipment in an example 4 is omitted. Moreover, since it 
is the same as an example 3, actuation of the load room 1 is omitted. 

[0153] Since it is parallel at the 1st membrane formation room 4 and the 2nd membrane formation room 

5 and membrane formation processing is performed, even if the vacuum membrane formation equipment 

of this example is membrane formation processing which needs time amount longer than other 

processings, it serves as a rate-determining step and it does not worsen productivity. 

[0154] For this reason, according to this vacuum membrane formation equipment, membrane formation 

processing which has the stroke which needs the long processing time can be performed with high 

productivity. 

[0155] Moreover, with the vacuum membrane formation equipment of this example, since desorption of 
the substrate 8 is carried out to a holder 9 in a vacuum and a holder 9 does not come out into 
atmospheric air, the gas in atmospheric air does not stick to a holder 9. 

[0156] This desorption actuation is performed by being parallel to different timing at two load rooms 1. 
Therefore, many substrates 8 can be processed as compared with the case where there is only one load 
room 1. Moreover, two load rooms 1 are connected to a T character mold at 2nd turning room 10b, the 
substrate transfer equipment 14 is attached in the side attachment wall 13 of the load room 1, and when 
this side attachment wall 13 rotates to the circumference of a horizontal axis, the load room 1 opens and 
closes. 

[0157] Therefore, while becoming possible to shorten the overall length of equipment, a holder breaker 
style and a load room can be unified to conventional in-line equipment, and need installation area when 
combining with the substrate transfer device of the equipment exterior, a soaping-machine style, etc. can 
be lessened. 

[0158] In addition, although two load rooms 1 are connected to a T character mold in this example at 
turning room 10b, a Y character mold may be used. The angle of rotation of turning room 10b becomes 
an include angle according to arrangement of the load room 1 instead of 90 degrees then. 
[0159] Since it is the same as an example 1, the other descriptions are omitted. 
[0160] 

[Effect of the Invention] As mentioned above, according to this invention, by invention according to 
claim 1, since there is also no holder roadway which is needed in in-line vacuum membrane formation 
equipment, equipment die length can be shortened as compared with the case where a series of 
processing rooms have been arranged to the single tier, and two processing rooms are arranged to 
juxtaposition and it can arrange [ an equipment dimension becomes small and ] the equipment of this 
result plurality in a predetermined installation area!, high production capacity can be acquired. 
[0161] Moreover, in invention according to claim 2, it becomes possible to maintain the processing 
section easily. 
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[0162] Moreover, equipment can be simplified in invention according to claim 3. 

[0163] Moreover, in invention according to claim 4, in order not to take out a holder to the equipment 

exterior and not to touch atmospheric air, a holder does not adsorb gas. 

[0164] Moreover, in invention according to claim 5, it becomes possible to be parallel and to perform 
specific processing, and the productive efficiency of equipment can be improved. 
[0165] Moreover, in invention according to claim 5, it becomes possible to be parallel and to perform 
specific processing, and the productive efficiency of equipment can be improved. <BR> [0166] 
Moreover, in invention according to claim 6, need installation area when combining with a substrate 
transfer device, a soaping-machine style, etc. can be lessened. 



[Translation done.] 
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